Figure S1 Summary of cell fractionation method DT40 cell lysate was prepared as described in the Materials and methods section in the main paper, layered on to 1.8 M sucrose and ultracentrifuged. Various fractions were harvested from the preparation. Fraction C and Fraction P were pooled as the cytosolic component. Fraction M consisted of the cytoplasmic membranes. Fraction S was composed of the residual sucrose cushion. The pelleted cell nuclei were further solubilized to make Fraction N. All fractions were used for direct Western blotting or immunoprecipitation.
If PtdIns5P 4-kinase IIβ/IIα is x, let IIβ be 1, so IIα is 1/x, and so the total PtdIns5P 4-kinase II content is (1 + 1/x). If dimerization is random, out of the total (=1) IIβ, 1/[1 + (1/x)] will homodimerize with IIβ, and (1/x)/(1 + 1/x) will heterodimerize with IIα, and the homodimerized IIα will be (1/x 2 )/[1 + (1/x)]. In a pull-down from cells with PtdIns5P 4-kinase IIβ tagged, the number of IIβ molecules pulled down is 1, and the number of IIα molecules is (1/x)/[1 +(1/x)]. So the IIβ/IIα ratio in that pull-down is [1 + (1/x)]/(1/x). In a pull-down from cells with PtdIns5P 4-kinase IIα tagged, the amount of IIα pulled down is 1/x and the amount of IIβ pulled down is
To calculate the proportion of IIα that is cytoplasmic, we assume that only IIα in homodimers is cytoplasmic. This is (1/x 2 )/[1 + (1/x)]. If we divide this by the total IIα (1/x), then the proportion of total IIα that is cytoplasmic is (1/x)/[1 + (1/x)], or 1/(x + 1) (and the ratio of cytoplasmic to nuclear IIα is 1/x). Assuming only one allele is tagged Any dimers containing only untagged protein will be missed as they will not be pulled down. This will decrease heterodimers pulled down in direct proportion to the degree of tagging, but it will decrease homodimers to a varying degree (dictated by the ratio of isoforms), because only homodimers consisting of two untagged species will avoid the pull-down. If t is the proportion of a protein tagged (and other parameters are as above), for a pull-down from PtdIns5P 4-kinase IIβ-tagged cells, the IIβ/IIα ratio will be:
t/x which can be simplified to 2x − tx + 1. For a pull-down from a PtdIns5P 4-kinase IIα-tagged cell, the IIα/IIβ ratio will be M. Wang and others [1] showed protein structure to be identical within 99 % confidence limits. Homology modelling of the three-dimensional structure of the IIα/IIβ heterodimers was performed using MODELLER [2] . The peptide sequences of chicken PtdIns5P 4-kinases IIα and IIβ were initially aligned with the chain A and chain B sequences of the homodimer structure (PDB code 1BO1) of human PtdIns5P 4-kinase IIβ [3] respectively by ClustalW [4, 5] . The resulting alignments were manually adjusted using the BioEdit programme (http://www.mbio.ncsu.edu). The model illustrates the possible three-dimensional structure of the PtdIns5P 4-kinase IIα/β heterodimer with the blue subunit representing the structure of the PtdIns5P 4-kinase IIα subunit (chain A) and the silver representing the PtdIns5P 4-kinase IIβ subunit (chain B). The two subunits are dimerized by forming β-sheet hydrogen bonds between the two β1 strands, which are highlighted in yellow. (B) A model illustrating the predicted hydrogen bonds formed between the two β1 strands of the PtdIns5P 4-kinase IIα and IIβ subunits. The magenta arrow shows the β1 strand of the PtdIns5P 4-kinase IIα subunit and the green the β1 strand of the PtdIns5P 4-kinase IIβ subunit. Red, oxygen; yellow, carbon; blue, nitrogen.
1 − (1 − t) 2 + t t which can be simplified to (2 − t + x)/x. As we quantify the cytoplasmic and nuclear proportions of tagged PtdIns5P 4-kinase IIα in a IIα-tagged cell by Western blotting (Figure 3 in the main paper), which only sees tagged protein, the calculations for expected cytoplasmic IIα are identical with those above under conditions where both alleles are tagged, where t = 1. 
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